The peroxidase of human parotid saliva has been purified by concentration, gel filtration on Sephadex G-200, and ion exchange chromatography on Amberlite CG-50. The purified product was devoid of amylase activity, lysozyme activity, and immunoglobulin A (IgA). However, it had an inhibitory effect on parotid saliva and the antibacterial properties of the purified product are described in this study.
saliva.
There has been considerable interest in an antibacterial system in saliva which inhibits the growth of Lactobacillus acidophilus as well as a number of other organisms. This antilactobacillus system can be distinguished from lysozyme by heat sensitivity and organism susceptibility, and from formed elements in saliva such as bacteria or leukocytes by centrifugation or filtration (see 1). In 1959, Zeldow (21) (4) to be thiocyanate ions, and this was confirmed by Zeldow (22) .
The nature of the heat labile, nondialyzable component was suggested by studies on a milk antibacterial system called lactenin. Hanssen (6) first suggested that the antibacterial activity of milk might be due, in part, to the "oxydases and peroxydases" of milk, since the antibacterial activity of milk in his test system and the "oxydases and peroxydases" had the same heat sensitivity. Wright and Tramer (20) Stadhouders and Veringa (17) and by Jago and Morrison (8) . The similarity between the milk and saliva antibacterial systems was emphasized by the finding by Reiter et al. (15, 16) I ,umole; H202, 0.1 ,umole; and water to a final volume of 2.0 ml. lncubation was for 30 min at 37 C in an Eberbach water-bath shaker oscillating 120 times per min. The organisms were collected on a membrane filter and washed; the cell-associated radioactivity was determined as previously described (2) .
Determinlationt of bacter-ial grotth. The inhibition of the growth of L. acidophilus in complete growth medium (LBS broth) was determined as previously described (10) , except that a Coleman Junior spectrophotometer was employed. Viable cell counts were determined by the pour-plate method.
Agair gel diffusioni. Human immunoglobulin G (IgG) was prepared by diethylaminoethyl (DEAE)-cellulose fractionation of human serum (5) . The immunoglobulin A (IgA) fraction was isolated from human milk by starch block electrophoresis, ion-exchange chromatography on DEAE-cellulose, and Sephadex G-200 gel filtration (18 Table 2 suggest that this increase in total activity was due, in large part, to the removal of low molecular weight inhibitors of peroxidase activity from saliva by dialysis. The peroxidase activity of parotid saliva, which generally ranged from 5 to 15 units per ml, was considerably increased by dialysis against water for 90 min. The peroxidase activity of the dialyzed preparation was inhibited by the addition of a Figure   1 demonstrates the absorbancy at 280 m.,s the peroxidase activity, and the antibacterial activity of the fractions. The absorbancy at 280 m,u and the peroxidase activity patterns were the same when elution was performed at either pH 7.0 or pH 5.0. The antibacterial activities were performed on fractions eluted at pH 5.0, since the pH corresponded to the pH of the assay.
Measurement of absorbancy at 280 m, revealed the presence of three peaks. The first peak corresponded to the end of the void volume and thus represented substances excluded from the gel. On double diffusion with agar with concentrated parotid saliva, precipitin lines were obtained against the anti-IgG and anti-IgA sera but not against the anti-IgM sera. The fractions of the void volume peak and the peroxidase peak obtained from the Sephadex G-200 column were each pooled and concentrated 10-fold. The concentrated void volume peak formed a strong precipitin line against the IgA antisera but was devoid of peroxidase activity and did not inhibit lysine accumulation by L. acidophilus under the conditions employed. There was no precipitin line when the concentrated peroxidase peak was reacted against the IgA antisera. Neither concentrated peaks gave precipitin lines against IgG antisera.
Further purification of the salivary peroxidase was achieved by chromatography on the weak cation exchange resin, Amberlite CG-50. The pooled peroxidase fractions from the Sephadex G-200 column were dialyzed against distilled water for 4 hr and concentrated 20-fold with the negative pressure concentration apparatus which contained distilled water in the outer compart-, . . (Fig. 2) . The bulk of the salivary peroxidase was eluted with 0.25 M sodium acetate. A small peroxidase peak also was observed on subsequent elution with 0.5 M sodium acetate. The specific activity of the pooled large peroxidase peak was 7,692 units per mg of protein ( Table 1) .
The purified salivary peroxidase contained no detectable amylase activity, lysozyme activity, or IgA. The ratio of the absorbancy at 412 m,u to the absorbancy at 280 m, of a concentrated preparation of the purified peroxidase was 0.68. This can be compared to the 412:280 ratio of 0.3 for the purified salivary antibacterial factor of Iwamoto et al. (7) and to the 412:280 ratio of 0.85 to 0.90 for the purified peroxidase of bovine milk (13) or of bovine submaxillary gland (12) . Table 3 demonstrates the inhibitory effect of the purified salivary peroxidase and thiocyanate ions on the growth of L. acidophilus in complete growth medium (LBS broth; BBL). Both the peroxidase activity and the thiocyanate concentration were as found in parotid saliva. No inhibition of bacterial growth was observed when either the salivary peroxidase or thiocyanate ions were employed alone. However, when both were combined, the inhibition of bacterial growth was complete over the 24-hr period of measurement. The antibacterial activity of the salivary peroxidase was lost on heating at 75 C for 5 min. Lactoperoxidase, purified from bovine milk, could replace salivary peroxidase when added in amounts equal in peroxidase activity.
DISCUSSION
The evidence suggestive of peroxidase involvement in an antibacterial system in saliva is (12) .
Indeed, the similarity of the peroxidases from the two sources has led to the designation of the salivary gland peroxidase as lactoperoxidase (12) . Iwamoto et al. (7) reported that the salivary antibacterial factor purified from human whole saliva has peroxidase activity and spectral properties suggestive of a hemeprotein. We have reported here on the purification of the peroxidase of human parotid saliva and on the inhibitory effect of the purified product, when combined -A --a
